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Enteric Fever Carriers, by CAPTAIN A. H. HAYES, M.R.C.P., D.P.H.,
R.A.M.C., Specialist Sanitary Officer, Northern Command, York.

THE subject of Enteric Carriers is one which has of late years receivedJL much attention, and is of very great interest. I have no original
remarks to put before you, but a brief recapitulation of the work which
has been done on the subject should prove useful matter for discussion,
and may bring valuable suggestions to light.

In the year 1910, a most valuable report to the Local Government
Board, by Dr. J. C. D. Ledingham, was published, forming a review of
current literature on the subject, and it would be impossible to find a
more excellent handbook.

I see no need to quote any instances of outbreaks of enteric fever, the
origin of which has been definitely traced to carriers; many have been
published, and instances are not infrequently described in current medical
literature. As a rule, in such reports the exact means by which infectiun
was conveyed is left to the imagination.

There is little or no doubt that the car r ier commonly spreads the

disease by means of his hands. There is the greatest possible likelihood
of soiling of the fingers in the act of micturition, as far as males are
concerned; though it is interesting to note, in this connection, that urinary
carriers are more often met with amongst members of the female, than
those of the male sex. Similarly, some degree of soiling of the fingers
is a very likely accident after the act of defecation, and it is in connection
with these possibilities that certain preventive steps must be associated,
as far as the individuals themselves are concerned. Incidentally-, it is

highly probable that, apart altogether from enteric fever, this is a point
of great epidemiological importance; I doubt if anyone would be prepared
to state that many cases of, for example, infantile diarrhoea, may not be
caused in similar fashion. It is customary in the Army, for medical
officers, in lectures to soldiers, to lay stress on the great importance of

. 

washing the hands after these acts.
It is easy to recognise that in civil life, amongst the lower classes at

any rate, this may be an extremely difficult matter, if not an impossibility.
Unfortunately, on the one hand, the cheapest of soap costs money, and
when there is little enough money for bread, there will certainly be none
for soap. On the other hand, it is only amongst the very privileged few,
in all classes, that adequate lavatory arrangements allow of the opportunity
of systematically practising the habit at any time.
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At the same time, the fact must not be lost sight of that here in
England, as in India, and other tropical countries, the disease may very
easily be spread by means of dust and wind, not to mention flies. I have,
myself, lived in a house in England, in a part of the country where high
winds are prevalent, where the cottages in the neighbourhood are supplied
with dry-earth closets; in dry, dusty weather the garden of this house
becomes littered with pieces of faeces-stained paper, which have been
blown by the wind a considerable distance and several feet high in the air,
from the cottage privies. A carrier only is wanted, under these circum-
stances, for a very unpleasant little outbreak of enteric fever, individuals
acquiring their infection by swallowing water, milk, or other food which
has become contaminated by tl~is dust, or even by the very dust itself.

Enteric carriers may be regarded as belonging to one of two classes:
A. - The acute; B.-Tlae chronic.

A.-Acute carriers may also be subdivided into :-
1. Persons in the incubation period of an attack. These have acquired

their infection with the 13. typlzosu,s and have been proved to excrete the
organisms in enormous numbers, in their urine and faces, for some

. fourteen days or so before they have any reason to suspect anything
wrong.

2. Persons suffering from the enteric fever attack. These must not
be disregarded, for they are not of necessity safe in bed, diagnosed, under
treatment, and in the hands of a medical man. We now recognize two
classes of case which, unsuspected, may cause spread of the disease: the
cc atypical&dquo; cases, which not infrequently occur in children ; and the 11 ambu-
latory&dquo; cases, where the individual has the disease so slightly that he does
not find it necessary to go to bed, but continues to carry out his daily
occupation right through the attack, with the possible exception of a day
or two indoors. This class of case is, perhaps, the one most dreaded by
the medical authorities in the Army, especially when on active service in
the field, for a keen young soldier may be ver y undesirous of &dquo;reporting
sick &dquo; for what seems to him so trivial an ailment as a headache, or a little
indigestion, on account of the likelihood of his being detained in hospital:
The same would be the case with the bread-winner in civil life under such

circumstances, though one cannot say to what extent this may be modified
by the working of the Insurance Act.

B.-Chronic carriers. When the enteric carrier is spoken of nowa-
days, it is generally understood that he is of this class, i.e., that he has, at
some time or other during the previous forty or fifty years, suffered from
an attack of enteric fever, recognized or otherwise, and has harboured the
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B. typhosus about his body, constantly or intermittently, ever since. This
occurs in from 2 to 4 per cent. of all cases, according to different observers.

There is, however, one other variety of chronic carrier; consisting of a
certain number of nurses, and others who have been in attendance upon
cases of enteric fever, who have not contracted the disease, yet in whose
excreta, on investigation, B. tyy7iosics is found in large numbers.

The questions for our consideration are :-
1. How are carriers to be discovered ?
2. When discovered, how are they to be dealt with, both as regards

their own personal treatment, with a view to getting rid of the infecting
organisms from their bodies; and also as regards preventing them from
causing further outbreaks of the disease ?

With regard to the different classes of carriers, not being gifted with
the necessary power of prophecy, we can scarcely hope to discover persons
amongst us who are incubating enteric fever. We can deal with known
cases of the disease during the attack; we can, at any rate, keep an eye
upon contacts to enteric fever cases in houses or institutions, in the hope
of discovering atypical or ambulatory cases; and we can similarly keep
under our observation nurses and sick-room attendants who may be

harbouring the B. typhosus.
The discovery of the carrier is, of course, a matter of bacteriological

research, and as, in the course of my duties as specialist sanitary ofhcer in
the Northern Command, I have from time to time to examine the excreta
soldiers convalescent from enteric fever, I thought it might prove

interesting if I brought some specimens of media, etc., wherewith to
to demonstrate in detail the technique of the procedure by which the
B. typhosus may be isolated from the excreta. This I have done, and the
process is shown upon the table.

There is, as is well known, a multiplicity of media to choose from. The
technique as a whole has been described by various writers; and is, in the
main, that originally employed by Iioch and Drigalski in the anti-typhoid
campaign in South-west Germany, in the years 1902-1904 (i). On the
media shewn it will be seen that the detection of non-lactose-fermenting
organisms, to which the !3. typhosus belongs, amongst colonies of lactose-
fermenters (B. coli and its allies) is rendered a moderately simple matter.

I am also shewing a recently described medium (ii) for the further
differentiation of the B. t~plcosus amongst the non-lactose-f er menting
colonies; one which is well worthy of attention, for the results obtained
with it are particularly striking, and it also has the advantage of being
unusually simple to prepare. It consists of ordinary agar, to which has
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been added enough litmus-solution to give a purple-violet colour, and
1 per cent. lactose, and ’1 per cent. glucose; and is put up sloped in the
ordinary way in test-tubes. The suspicious colony is pricked with the
point of a platinum needle : this is stroked on the surfacc of the

slope, and also the butt is pierced with the needle. In the case of

B. t~plaos~cs, after 24 hours at 37° C., there is the usual growth on the
surface, the colour of the slanted part of the medium remaining un-
changed ; whereas the butt-end is coloured a bright rose-pink. This

appearance is stated to be characteristic in the case of B. t~hho~szcs.

EXAMINATION OF FAECES.&horbar;TECHNIQUE.
If the faeces is solid, an emulsion is made with normal saline solution

(’85 per cent.) This is allowed to stand for about half-an-hour, to let
large masses of organisms sink to the bottom, leaving a more even sus-
pension in the supernatant layers. During this half-hour, the plates of
medium are poured, allowed to set, and their surface dried by placing the
plates in the incubator, without their covers.
A loopful from the upper layers of the emulsion is placed on the

surface of the medium, and is well rubbed all over the surface with a

sterile, bent glass rod.
The plate is placed in the incubator, at 37° C., for from 18 to 24

hours, and is then examined for non-lactose-fermenting colonies.
The medium used may be selected from the following:-1. MacConkey’s

bile - salt-I actose-n eutral-red-agar. 2. Drigalski and Conradi’s lactose-

lltmus-nutrose-kristalvlolet-agar. 3. Endo’s lactose-fuchsin-sodium-sul-

phite-agar. 4. Malachite-green or China-green media.
Of these four, the first is perhaps the most simple to prepare, and gives

very good results; the third appears to be the most popular amongst
American workers.

Suspicious colonies are then tested for agglutination with an anti-

typhoid serum of high agglutinating power. Further tests with the various

sugars may later be carried out.
Thus the decision is arrived at tliat the individual is a carrier. There

fore suitably equipped laboratories, with adequate staff attached, are
essential if we are to hope to discover enteric carriers.

Our object being to obtain a register of all carriers, it is obvious that
there must be a minimum number of missed cases of enteric fever. To

ensure the greatest possible accuracy of diagnosis, the blood of all suspicious
cases should be examined by the agglutination-test, which work would be
carried out in the laboratories already referred to. During an epidemic,
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some effort might be made to impress upon medical practitioners the
importance of this, especially with a view to the discovery of atypical or
ambulatory cases. It is highly probable that many cases of disease would
be brought to light, which are at present passed by, if this practice of
blood examination were systematically carried out, without the incurring
of additional expense to the patient.

T1’eatntent of the condition..- This has been attempted on various lines
by different authorities.

Sw’gicaZ.-A certain number of carriers, especially amongst women,
have suffered from symptoms associated with the gall-bladder. Operations
have been performed on this viscus, and the B. typ7aoszcs has been recovered
from it in pure culture, but I am unable to find any recorded case in

which the operation has cured the condition.
Lactic acid bacilli have been administered, without permanent success.
3,letltyleite-blue has been given until the faeces were stained blue, but

without reducing the number of organisms.
TTaccine treatment also has given disappointing results, as also have

.X-?’a~, though it as been suggested (iii.) that in gall-bladder cases a

vaccine combined with X-rays, and in urinary cases, diuretics, good results
might be obtained.

It is possible that Salvarsan (606) might be of use, might even effect a
cure ; and I hope to discover a carrier suffering from syphilis, with the idea
of persuading him to be treated with 60H, and thereafter examining his
dejecta. This may have been already tried, but I have not been able
to find any record of such procedure.

DISPOSAL OF CARRIEIIS.

In the Army, the method of dealing with enteric convalescents is as
follows :-Examinations of urine and of faeces are made on four successive

days at intervals of a month. In the event of three of these monthly
examinations proving negative, the individual is released from observation
and all restrictions, though a final examination is made after a lapse of a
further six months. If he is found to be a carrier, after a period of
observation in England not exceeding three months, he is discharged from
the Service, unless he elects to remain in hospital for treatment. If dis-

charged, notification is made to the medical officer to the Local Govern-
ment Board, and to the medical officer of health for the district in which
he intends to reside.

Furthermore, in all military hospitals it is customary to have the blood
submitted to the agglutination test in all cases of indefinite fever, in which
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the temperature does not fall in a few days. Every large military district
is supplied with a well-equipped laboratory, and a specially trained medical
officers to carry out bacteriological researches of this nature, not only in
England, but in all parts of the world where troops are stationed.

As far as possible, men who have had enteric fever are debarred from
all duties connected with the preparation or serving of food.

Amongst the British troops in India there has been a remarkable
decrease in the number of admissions to hospitals for enteric fever during
the last few years. ’rhe chart (iv.) shews the admission rate per 1,000

for the disease from the years 1902 to 1910 inclusive. There are several
factors which no doubt play an important part in bringing about this
reduction. Anti-typhoid inoculation is certainly one, great attention to
all sanitary details is another, but probably the most important of all is

the segregation of enteric convalescents. In 1906 depots were started in
two hill-stations, to which all enteric convalescents are sent as soon as

they are fit to travel: here their excreta are periodically examined, and
carriers are either detained under treatment or are invalided to England.
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_ 

If there is any ’truth in the suggestions made as to the manner in
which the carrier spreads the disease, it is clear that, apart from water-
borne epidemics, there must be a considerable number of cases occurring in
our midst, in which the infection has been conveyed in a direct man-to-man
fashion. It is horribly unpleasant to contemplate, but the fact, never-the
less, must not be shirked, that practically all the cases of enteric fever
outbreaks recorded which have been traced to carriers, have originated in
cooks or dairy-attendants. Had these persons been in the habit of washing
their hands after the performance of certain natural functions, they
would not have conveyed the infection. Fortunately, it has been proved
that the most efficacious method of getting rid of enteric bacilli from the
hands is by washing with soap and water, and drying on a towel. The

importance of this practice might with great advantage be impressed upon
children in the schools, special steps being taken to educate the teachers in
the matter, as their intelligent co-operation would be of the first im-

portance. At any rate, a habit of this kind Is formed much more readily
in childhood than in later life. Similarly, the unfortunate carrier himself
must, of course, be taught the grave importance of this matter. He must
also be made to realize the possibilities of conveying infection by means
of his excreta, especially if he reside in a rural district, without a water
sewage system.

At what inter vals it is necessary to examine the excreta of known
carriers I am not prepared to state; we can but hope that, sooner or later,
some method of cure will be discovered. Then, with a definite knowledge
of existing carriers, with laboratories and staffs to carry out bacter iological
work, and with a community trained to an intelligent understanding of the
importance of washing the hands, even without a definite cure for the

condition, the time may be looked for when the incidence of enteric fever
in this country will be to a very great extent diminished.
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DEPUTY SURGEON-GENERAL lie. W. P~,r~ (Royal Naval Hospital, Chatham)
said they did not get a large amount of enteric fever in the Navvy and so had
not many carriers, but somewhat elaborate precautions, similar to those enumera-
ted by Captain Hayes, were taken to prevent the spread of enteric fever by
convalescents. Difficulty arose as to the disposal of a carrier. He was in favour

of invaliding the patient after a period of three or four months had elapsed, dis-
charging him and notifying the medical officer of health of the district to which
lie goes of the facts of the case. That was a perfect safebuard as far as the
service was concerned, but he should like to hear the views of medical officers of
health on the practice.

i -Nlit. F. E. FnBMANTLE (Herts C.C.) said it did not seem quite clear -how

Captain Hays would suggest that infantile diarrhoea was spread through de-
fective toilet of the perineum. But the importance of the subject was obvious,
especially on considering that certain classes of the population, those most
requiring the efforts of sanitary administration, do not ever use toilet paper, and
must inevitably soil their hands .and clothes. The use of toilet paper and of

hand-washing must in general be taught and insisted on in the schools. But to

establish a general habit of hand-washing after micturition as well as defecation
requires the provision of washing accommodation in every lavatory. To urge
such provision may be our duty, as a result of this suggestive paper that we have
just heard; but it would add to the cost of building, and would invite criticism
and ridicule, for which, if necessary, we must first be prepared. The suggestion
requires careful consideration.

As to the segregation of convalescents, it may be argued that the community
need take no note of whether a carrier of infection is healthy or ill; in either
case it needa to protect itself against the infection. But for the present there
are no elective legal powers to deal with the apparently healthy, however infec-
tious ; the method to be adopted WttS that of visiting and persuasion. Possibly,
under the Xational Insurance Act such visitation and persuasion, both b,Y
medical men and health-visitors, as well as by sanitary inspectors and medical
officers of health, may be much facilitated.

The suggestion as to spread of infection through the hands of milkers and
dairy-workers after micturition and defecation gives us an additional weapon in
our efforts to secure cleanliness in the production and distribution of milk.

lie would express the respect and cordial thanks of the civilian sanitary
profession for the admirable combination of research-work and practical adminis-
tration by the R.A.~T.C., so well represented by the paper under discussion.
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